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[57] ABSTRACT 

An apparatus for the treatment of the lacrimal duct in 
which both ends of a thinner and sorter tube or rod 
0.5-0.7 mm OD and 20-40 mm in length are connected 
with thicker and harder tubes (0.9-1.2 mm OD and 
15-50 mm in length), resulting in a total length of 
50-120 mm. Both ends (2 mm) are sealed by silicone to 
make the closed end and then formed sharp pointed in 
conical shape. 



13 Claims, 5 Drawing 
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inserted into the pun eta. Freemann's punctal plug 
APPARATUS FOR INTUBATION OF LACRIMAL (Freemann JM: Trans Am Acad Ophthalmol Otolaryn- 
DRAINAGE PATHWAY gol 79: 874-S79, 1975) is well known. If mere is no 

problem caused by the punctal plug insertion, punctal 
FIELD OF THE INVENTION , 5 occlusion by cautery is performed. In previous meth- 

TWs invention relates to an apparatus for intubation «k» probes must be pulled from the nostril, and this 
of lacrimal duct (lacrimal draina ge pathway) for treat- maneuver is the most difficult and during the proce- 
ments of lacrimal duct obstruction and dry eye. dure, epistaxis and bone fractures of the inferior nasal 

concha sometimes occur. It is not rare that it takes a lot 
PRIOR ART 10 of time to retrieve the probes from the nostril and the 

As shown in FIG. 1 the lacrimal duct consists of the retrieval is impossible. Especially, in babies, it is very 
upper p unc tu a l 11, lower punctum 12, upper canalicu- difficult to retrieve the probe from the nostril for the 
lus 13, lower canaliculus 14, common canaliculus 15, treatment of the lacrimal duct obstruction. Previous 
lacrimal sac 16 and nasolacrimal duct 17. The nasolac- silicone tubes are uniforme in thickness in its total 
rimal duct 17 opens into the inferior nasal meatus in the 15 length, and because of its elasticity, the silicone tubes 
nasal cavity. The length between the puncta and the cannot form a narrow U-«hape. Therefore, silicone tube 
lower end of the nasolacrimal duct is different from is not stable in the lacrimal duct and it is not rare that 
person to person and ranges between 33 and 45 mm the silicone tube migrates from the puncta after intuba- 
(average 38 mm). For example, see Kurihashi et al: Int tion. In prior arts, both ends of silicone tube which are 
Ophthalmol 15: 411—416, 1991. Any parts of obstruction 20 inserted from the upper and lower puncta are fastened 
in the lacrimal duct induce epiphora which annoy pa- in the nasal cavity making knots, and if a naughty child 
tients very much. On the other hand, dry eye is induced appHes traction to the exposed tube, retrograde migrt- 
by deficiency of tears which are secreted from the lacri- tion of the knots 30 into the lacrimal sac 16 occurs as in 
mal gland 19, resulting in feeling of dry sensation of the piO. 5, resulting in difficulty of removing the tube, 
eyes, asthenopia, feeling of adhesion sensation and so 25 Kraft ^ ^ ^raft et ah Am. J. Ophthalmol 
on, which also put patients to annoyance as in epiphora. 94390-298, 1982) and Psuas et al (Psilas et ah Dacri- 
In conventional methods of treatment of lacrimal duct ologyNewsNo. 1:25, 1992) reported high success rates 
obstruction, major surgeries are performed with skin of silicone intubation by conventional methods for lacri- 
incision on the face to expose the bone surface of the duct obstruction whicfc arc 

^talpr^rftteinaxffla,foU 30 However, generally, major surgical interven- 

^t^TZSIJfc ^^^^^^nAit^t^Z immediately without resorting to silicone mtubatton. 

» wi ii iiTO ui TT^\ m vumuw u inmuvnjir, retrieve probe from me inferior nasal meatus m conven- 

Tf!^? 1 ^?^^ If there is a simple 

^^^^^TJS^aZ^M silicone intimation method without the difficult nasal 
cess the tnaxflla pUyi a role lflce a ve waH for ^ docton ^ ^ sfliame mtubatiou before 

the ethmoid which is fragile and exists behind the max- ESE^J?^ muiv 
ilia. Major surgeries for the lacrimal duct obstruction ^^2^^^!^; ShS 

create a big oi*ning in the bontal process of me max- 40 P***"* ^ffl be cured only by the silicone mtabaUon, 
^T^o^^^y^ic^^of the silicone resulting in avoidance of major surgerk^Forto^t 
mtubation is enhanced. Japanese Patent Publication No. of dry eye. punctalphig mseruon « P«rforme^How- 
5M0579 discloses the prior art John S. Crawford's ever, there is a problem, m plug tends to come out 
method. As shown in FIGS. 2 and 3, probes 20, 21 as a because of its shallow insertion, 
guide are connected with both ends 22, 23 of silicone 45 SUMMARY OF THE INVENTION 

tube 24, 25, 26 and the probe 20 is introduced into the „ " . . 

iiiferk* nasal meatus from the . ^ the apparatus for intubate^ of the pre^t mven- 

lower canaliculus 14, common canaHculus 15, lacrimal <** or *»th end(s) of the silicone tube is sharp 

sac 16, and nasolacrimal duct 17. The bulbous tip 27 of pointed and closed. Preferably, the central part of the 
the probe is then caught by the hook 29 which is in- 50 alicone tube is thinner. In desirable state of this inven- 
serted from the nostril 18. The afficone tube 24 which is tion, the apparatus for intubation of lacrimal duct con- 
secured to it, is drawn into the lacrimal duct by pulling sistsof a prescribed length of soft tube to intubate mto 
it from the inferior nasal meatus. In the same way, the the lacrimal duct and a pair of probes which are inserted 
other side 25 of the silicone tube is drawn into the lacri- into both sides of tube from a small cut, and both ends 
mal duct by pulling the bulbous tip 28 of the probe using 55 of tube are sharp pointed and closed and the tube con- 
the hook 29 to intubate as shown in FIG. 3. Both probes aists of the central, thinner and softer tube or rod. and 
are removed and both sides 24, 25 of the silicone tube bilateral thicker and harder tubes. It is desirable that the 
are fastened together in the nasal cavity as shown in middle point of the central segment of the tube is 
FIG. 4. After silicone intubation the central part 26 of marked. A pair of probes are introduced into the bilat- 
siliconc tube appears between the upper and lower (0 eral thicker and harder segments ml both tips of the 
puncta. Other previous methods are similar in the point tube from the small cuts which arc made parallel to the 
that silicone tube is drawn into the lacrimal duct by segments. Both ends of the tube are sharp pointed in 
pulling probes from the inferior nasal meatus. For the conical shape and closed. Jointed portions of the central 
treatment of dry eye, occlusion of the upper and lower thinner segment with the bilateral thicker segments are 
puncta 11, 12 is performed by cautery to prevent tears 65 a gentle slope. In another state of the present invention, 
from going to the lacrimal duct After the occlusion by the intubation apparatus is one piece tube which con* 
cautery, epiphora sometimes occurs. Therefore, re- sists of the central thinner and sorter tube or rod and the 
cently, punctal plugs made from plastic twat^aic are bilateral thicker and harder tubes without any con- 
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nected joints, and both ends are sharp pointed in conical FIG. 9 is a perspective view showing the state of the 
shape and closed. A tube which consists of only the apparatus for intubation of the present invention at the 
thicker and harder tube with a sharp pointed tip in time of operation. 

conical shape can be made. FIG. 10 is a schematic diagram showing the method 

A tube which consists of only the thicker and harder 5 of intubation using the apparatus for intubation of the 
tube or rod with a sharp pointed tip in conical shape and present invention. 

with the other bulbous up Hke bulbous tip of a match FIG. 11 is a lateral view of the apparatus for intuba- 
can be made. tion of the present invention. 

FIG. 12 is a perspective view showing the state of the 
ADVANTAGES OF THE INVENTION ]0 apparatus for mtabation of the presentmveation at the 
Unlike prior arts, the apparatus for intubation accord- tune of operation, 
ing to the present invention, does not require difficult FIG. 13 is a schematic diagram showing the method 
nasal procedure at all, resulting in short operating time of intubation using the apparatus for intubation of the 
and a small burden on patients. The central segment of present invention. 

tube in the present invention is thinner and softer. 15 HG. 14 is a lateral view of the apparatus for intuba- 
Therefore, the tube can form a narrow U-shape which uon of to present invention. 

makes the tube stable in the lacrimal duct without easy Fi<3- 15 is a lateral view of the apparatus for intuba- 

migration. Because patients feel small pains, ft is easy to tion of the present invention. 

do reoperation if the first operation ends in failure, . FIG- a lateral view of the apparatus for intuba- 

Because no knot of silicone tube in the nasal cavity is 20 h^ofthepiesentmvention. 

required, there is no problem of retrograde migration na 17 is a schernatic lateral view showing another 

into the lacrimal sac, resulting in no difficulty in re- method using the apparatus for mtubation of the present 

moval if niigration should occur. Although, it is easy to . . . 

hu^theappatatustom J^^^^^tt^^J^^ 
tionmto the lacrimal ductal 25 ^S^J^!^^ Zt^J^l TTJZLa 

easily dislocated during intubation period. If the middle P 1 ^* ^ aj^inna^ dn^am ^wmgtbe method 
point of the central itouier segnu^ tte present in- usmg the mtubation method indicated by FIG. 17. 
ventbn is marked, it is easy to confirm if the tube is DESCRIPTION OF THE PREFERRED 

intubated correctly or not One piece tube without any ^ EMBODIMENTS 
c<mnec1ed joints is betterbecause there is no anxiety for ^ mocedures of intubation by the first embodi- 

fticke^^ts and thinner segment of theatre- ^S^b^^^^i^Qsl^^S ^ 
^.—^ ™ °T^? y * *» 50 to 120 mm sifioone tube which consists of the central 

thicker tube if migration should occur. 35 thinner and softer segment 20 to 40 mm in lensth and 

J^^^^tr^ ^J5^^ the bilateral thicker^Tharder ends and b(Zb of 
not brouVfce tube. Pur^ore, U^tube ^ abarp ^ ^ m ^ pomtedimd dosed. Thus, the 

^^^ C ^^^^^T^ yiatl ^^ tube resembling nnnchaki wrnch is used by Chinese 

F^EL*** J*** 0 * martial art practitioners, has been discovered as the 

^ ^I?^^l^i Wi ^, P ^ 40 invention winch suits the purpose mentioned 

Usmg this tube, mtubation into the lacrimal duct can above. 

be performed more easily. The nunchaku consists of two wooden sticks con- 

This tact makes doctors possible to do intubation nected each other by a chain 

routinely before resorting to major surgical interven- plastic tube used in the present invention should be 

tions and 60 tc 80% of patients are comddered to be 45 substantially unstimulating and nontoxic to a living 

cured by this simple treatment, without resorting to body. From this point of view, safety of silicone tube is 

major surgeries. This is a big help to patients with lacri- established. So silicone tube is appropriate and above all 

mal obstruction. Furthermore, the present invention the combination of silicone tube 0.&-1.2 mm OD and 

resfmhlhujanunc hakn cs n bc 0.5-0.7 mm ID with that 0.5-0.7 mm OD and 0.3-0.5 

eye. The nunchaku-style tube is not easily dislocated 50 mm ID is most preferably used. 

compared to punctal plug. " As shown in FIGS. 8, 9 and 10, both sides 40, 41 of 

BRIEF DESCRIPTION OF THE DRAWINGS **** thinncr mbe (P- 5-0 - 7 mm OD t 0.3-0.5 mm ID and 

20-40 mm in length) are conrtrcted with the thicker 
FIG. 1 is a schematic diagram of the lacrimal duct tubes (0.9-1.2 mm OD, 0.5-0.7 mm ID and 15-50 mm in 
FIG. 2 is a schematic diagram of the prior art 55 length) 42, 43. 

FIG. 3 is a schematic diagram showing the method of The tube 42 and tube 43 are alm o st same in length, 
the prior art Two millimeter ends of the thinner tube are inserted 

FIG. 4 is a schematic diagram showing the method of into the thicker tube for connection. Therefore, the 
the prior art jointed portions 45, 46 are 2 mm in length and fixed by 

FIG. 5 is a schemati c diagram showing a problem in 60 silicone glue. The tips 47, 48 of the thicker tubes are 
the prior art. sharp pointed and closed. To close 2 mm ends of the 

FIG. 6 is a lateral view showing the apparatus for tubes, rod of the same diameter with the inner diameter 
intubation of the present invention. of the tubes is inserted into the tubes with silastic adhe- 

FIG. 7 is a lateral view showing the apparatus for sive. Thus, the inner space of the 2 mm tips of the tube 
mtubation of the apparatus for intubation of the present 65 are completely sealed with silicone, and diagonally cut 
invention. to taper the closed ends 47, 48. 

FIG. 8 is a lateral view showing the apparatus for Small cuts 0.5 mm in length 49, 50 for probes 0.4 mm 
intubation of the present invention. in diameter to insert are applied to the thicker tubes 
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parallel to the tubes. If the small cots are . applied per- treatment of lacrimal duct obstruction. In this method, 
pendkularly to the tubes, the tubes may be broken dur- as shown in FIG. 11, the thicker segment 43 only shown 
ing operation. The positions of the small cuts are 10 to in FIGS. 7 and 8 is used and the tip 54 is similarly sharp 
45 mm from the tips of the thicker tubes and one small pointed in conical shape and closed 
cut existing at the middle point 50 and another one close 5 When it is inserted from the upper punctum 11, the 
to the joints 49 make intubation into the lacrimal duct probe $3 is inserted into the tube 43 till the tip 54 and the 
easier using probe inserted from these small cuts. Mark- tube 43 enclosing the probe 63 is introduced into the 
rags corresponding to the positions of the small cuts lacrimal duct 

make it easier to discover the small cuts. Thus, a total After the tube is inserted, only the probe 63 b re- 
length of 50-120 mm tube is made. 10 moved and the end of the tube is fixated with 7-0 nylon 

If the central thinner tube is 25-40 mm, the bilateral thread 64, 65 (FIG. 13). If the upper and lower canaHo- 
thicker tube should be 15-30 mm in length for easy uli 13, 14 are cicatrized as shown in FIG. 16, the corn- 
intubation, resulting in a total length of 70-100 mm. The mon canaliculus 15 is opened and silicone tubes or rod 
total length of the tube is 100-120 mm for adults and as shown in FIGS. 14, 15 and 16 looking like a match 
70-100 mm'fbr children. 15 with bulbous tip are inserted. The tube in this style is 

The length and thickness of the tube depend on made from the thicker segment of the above mentioned 
length of the u«*m«i duct and size of the inner space of apparatus and one end 47 is closed and the other end 55 
the individual lacrimal ducts. The present invention 105 is bulbous Hke a match. As shown in FIG. 14, the tube 
mm in total length which consists of the central thinner with the sharp pointed in conical shape and closed tip 54 
se gment 0.64 mm in thickness and 25 mm in length, and 20 is also excellent Rod 56 with the same style in which 
bilateral thicker segment, 0.94 mm in thickness and 40 one end is sharp pointed and the other end is bulbous is 
mm in length is most frequently used. For the treatment also useful (FIG. 15). 

of dry eye, two thinner present inventions or one All the present inventions are used under local or 
thicker present invention are used effectively. general an e sth e sia using an operating microscope and 

In order for the tube to be stable in the lacrimal duct, 25 can be simply carried out for almost all patients under 
it is important that the central segment of the tube is local anesthesia. First of all, intubation method of the 
thinner and softer. Not only the tube 0.5-0.7 mm OD present invention will be explained using FIGS. 6,7,8, 
above mentioned, but also rod 0.5-0.7 mm in diameter 9 and 10 as follows. 

without inner space is useful for the central segment One closed end (47 or 53) of the tube is inserted from 

The middle point 44 of the central thinner segment is 30 the lower punctum 12. Like previous methods, before 
marked. It is good for this marking to mark itself or tie the insertion of the tube, obstructed segments) of the 
around the middle point of tube with a 9-0 nylon. The lacrimal duct is opened by insertion of probe. As in the 
central thinner segment is transparent or white, and die previous methods, the puncta are dilated by punctal 
bilateral thicker segments must be transparent to be able indaion at their lateral wall or using a punctal dilator, 
to see the position of the probe inserted into it 35 As shown in FIG. 9, one end (47 or 53) of the tube 40, 

The mark 44 in the middle point of the central thinner 42 enclosing the probe 0.4 mm in diameter 61 intro- 
segment makes it possible to see if the tube is correctly duced from the small cut 49 applied to the thicker tube 
positioned or not If it is correctly inserted, the mark 44 till the tip (47 or 53) of the tube 42 is pushed into the 
exists between the upper and lower puncta. If it is not inferior nasal meatus from the lower punctum from the 
correctly inserted, the mark 44 is invisible. Once the 40 lower punctum 12 via the lower canaliculus 14, corn- 
tube is correctly inserted, migration of the tube is rare. mon canaliculus 15, lacrimal sac 16 and nasolacrimal 
If migration of the tube should occur, and the step-like duct 17. 

junctions 44> 46 appear between the upper and lower FIG. 10 shows the post operative state of the present 
puncta, patient will fed ocular pain by stimulation of invention inserted into the lacrimal duct, and the mark 
the cut edge of the thicker tube at the junctions with the 45 44 at the middle point of the central thinner tube 40, 41 
central thinner segment As shown in FIG. 7, it is better of the present invention appears between the upper and 
to make slopes 51, 52 without making any steps at the lower puncta. As above mentioned, there is no difficult 
junction in order not to stimulate the cornea. The slope procedure in the nasal cavity with the present inven- 
51, 52 can be made by spreading silicone glue on the tion. Silicone tube can be placed in the lacrimal duct for 

-step. — - — 50- a long time because it is irnstirnulatmg and nontoxic to a 

As shown in FIG. 7, if both ends 53, 54 of the present living body. The present invention can be easily re- 
invention are sharp pointed in conical shape, it is more moved by pulling the middle point 44 of the central 
easily inserted from the lacrimal puncta. thinner segment which appears between the upper 

It is very rare that the junctions 45, 46 come off. punctum 11 and lower punctum 11 using forceps. 
However, as shown in FIG. 8, one piece tube without 55 The intubation method using another apparatus for 
any junctions which consists of the central thinner scg- intubation will be explained as follows (FIGS. 11, 12 
ments 40, 41 of tube or rod and the bilateral thicker and 13). 

segments 42, 43 of tube is best As shown in FIG. 12, the tube 43 enclosing the probe 

In FIG. 8, both ends 53, 54 are sharp pointed in coni- 63 inserted into it till the closed end 54 which is sharp 
cal shape and closed, and the junctions 51, 52 between 60 pointed in conical shape is introduced into the lacrimal 
the thinner and thicker segments are gentle slope with- duct from the upper punctum 11 to the inferior nasal 
out making any steps as shown in FIG. 7. meatus via the upper canaliculus 13, common canalicu- 

As shown in FIG. 9, the tube equipped with probes in lus 15, lacrimal sac 16, nasolacrimal duct 17 as in FIG. 
advance is more convenient As shown in FIG. 10, the 13. After this, the other end of the tube is fixated at the 
above nunchakn style structure is suitable for intubation 65 upper punctum and the upper canaliculus with 7*0 
into the lacrimal duct from the upper and lower puncta. nylon to prevent dislocation of the tube. One side of the 
As shown in FIG. 13, intubation from the upper nunc- 7-0 nylon secured to the other end of the tube is drawn 
turn (or lower punctum) is also an useful method for the out from the upper punctum, and the other side of die 
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7-0 nylon is drawn out penetrating through the upper The tips 75, 76 of the thicker silicone tube are sharp 

canaliculus. Both sides of the 7-0 nylon is then fastened pointed and closed, that is, rod in same diameter with 

together making a knot 64 in order not to be outside the the inner diameter of the silicone tubes, is inserted into 

punctum. 2 mm tip of the tubes with silicone glue. Thus, the inner 

By pulling the 7-0 nylon, the tube can be removed 5 space of the 2 mm ends of the tube are completely 

from the upper punctum 11 The fixation by the 7-0 sealed with silicone, and diagonally cut to taper the tips 

nylon only is not sufficient to fixate the tube, so both to make the sharp pointed and closed ends 75, 76. To 

sides of one more 7-0 nylon penetrating through the insert a metal probe 0.4 mm or less in diameter into the 

tube enter through the upper canaliculus and both sides thicker tube, small cuts 79, 80 are applied. The position 

are fastened together making a knot which exists on the 10 of the small outs are 10 to 30 mm from the tips of the 

surface of skin at the most medial portion of the upper thicker tubes. Thus, a total length of 50-120 mmsilicone 

lid. tube is made. If die central thinner segment is 25-40 

In the same way, the method in which the tube 43 is mm * the bilateral thicker tube should be 15-30 mm in 

placed in the lacrimal duct from the lower punctum 12 length, resulting in a total length of 70- 100 mm. 
and fixated using 7-0 nylon is also useful, but the method ^ Regarding the total length of the present invention, 

intubated from the upper punctum is easier. 100-120 mm ones are appropriate for adult-nasolacrimal 

Next, the method of other embodiment will be ex- duct obstruction and 70- 100 mm ones for cbild-uasola- 

plamed using FIGS. 14-16. As shown in FIG. 16, in primal duct obstruction. The length and thi ck n e ss of the 

cases with the upper 13 and lower 14 canalicular ob- sflicone ***** depend on length and size of the inner 

struction with cicatrices, the method is used to give life 20 space of the in&vidnal lacrimal ducts, 

to the remaining common canaliculus 15. Under an „ A total length of 50-100 mm ^ appropriate for cana- 

operating microscope, the opening of the common can- "Fr** obstruction m adn^^ chiUrn 1^ cJifldm, 

alicums 1$ is exposed and the tube or rod shown in 2Sf^»°2f!L!f e ^ i^J^^^i ^JTL* 

FIGS. 14> 15 and 16 is introduced from the opening of M E^Z^^J^^ 

the common canaliculus. As the other end is bulbous 25 ^P 01 ** ^^^l » 

^^ati^thcopcni^rfthcrcn^conntK.n^ ^aS-rttonO.lT.bpwJBAIywedundar 

if aii *t am rtn^ur i_t *u locaI 01 &®*nl anetthffsta, and one closed end of siH- 

oneni £ U^l^^^^ cone tube Is introduced from the lower punctum 12. 
Sffi^h?^^^ ^ Wore insertion of the tube, 

ana tne tube rera cling a xnatcn ts mtroduced from it obstructed portkm<s) of the lacrimal duct is opened by 
The thicker silicone tube 1 75 mm OD resemhlms a — rT^T # 77:' rr . " , /, ,7t« ^^7 

UK present invention, the tube can form a U-snape be- 0 f fa lateral wall of punctum and/or insertion of a 
cause "consists fj™^™*^^*^ «oftermbe or pQncta i dilator is performed in advance, 
rod, and bilate ral thicto and harder tube. Therefore, it As shown in FIG. 1ft, silicone tube 12 enclosing 
iss^emtnelacriinaldnct 40 probe 81 ex. metal probe 0.4 mm or less in diameter 

Rirtnermore. the tube can be surely introduced into which is inserted into the thicker silicone tube from a 
^T*L^ V E™f "^^^ ^ rt becamc smaHcutofthesfficonetubetffl 
tn^toetube are closed. ktothenasal cavity (the inferior nasal meatus) from the 

I^rthermo^ otter embcrfimente wffl be explained. lower punctum via die lower canaliculus, lacrimal sac 
As shown m FIG. 17, silicone tube 50-120 mm in length 45 and nasolacrimal duct 

in which the central segment 20-40 mm is thinner and After this only the probe 8 is then removed and sfli- 
arfter and both ends are sharp pointed and closed, is cone tube 72 is left in place Next, the other side of 
used as an apparatus to treat lacrimal duct obstruc* silicone tube 73 is inserted from the upper punctum 11, 
uon(s). Regarding plastic tube for the embodiments in and before the insertion a probe 1 mm in diameter 
I5G. 17,_it is important to select one wMch is substan- 50 (metal_probe)_is inserted from the upper punctum It 
tially unsthnulating and non-toxic to the tissue of the The upper punctum is also dilated by incision of lateral 
eye and a living body. wall of the punctum and/or insertion of punctal dilator. 

From tins point of view, silicone tube is appropriate Silicone tube 73 enclosing probe 82 which is inserted 
because its safety is already established as a apparatus into the thicker silicone tube from a small cut 80 at the 
for treat me nt of lacrimal duct obstruction, and above 55 middle point of the thicker silicone tube, is pushed into 
all, the combination of silicone tube 0.9 ~ 1.2 nuu OD the nasal cavity (the inferior nasal meatus) from the 
and 0.5-0.7 mm ID with that 0.5-O.7 mm OD and upper punctum via the upper canaliculus, lacrimal sac 
0.3-0.5 mm ID is especially preferably used. and nasolacrimal duct in the same way. 

Its structure will be eiplamrri As shown in FIG. 17, FIG. 19 shows the postoperative state of the place- 
both sides of a thinner silicone tube 74> 0.5-0.7 mm OD, 60 ment of the apparatus of the present invention, and the 
0.3-0.5 mm ID and 20-40 mm in length are connected centra] part of silicone tube 74 appears between the 
with bilateral thicker tubes 72, 73, 0. 9-1.2 mm OD, upper punctum 11 and lower punctum 12. 
0.3-O.5 mm ID and 15-50 mm in length. Silicone tube 72 Because the silicone tube is unstimulatmg and non- 
and silicone tube 73 are same in length. Two millimeter toxic to a living body, it can be left in place for a long 
ends of the thinner tube are inserted into the thicker 65 time. Silicone tuba can he easily removed by pulling the 
tube for connection. Therefore, the jointed portions 77, central part of the thinner silicone tube 74 which ap- 
78 are 2 mm in length and the portions are fixed by pears between the upper punctum 11 and lower punc- 
sificone glue. turn 12 using forceps. Central part of silicone tube is 
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thinner and softer, so silicone tube can form a narrow accumulation was observed in the right eye, and feeling 

U-shape, resulting in being stable in the lacrimal duct of dryness in the right eye decreased. 

Furthermore, silicone tube can be surely pushed into Out of 31 adult-nasolacrimal duct obstructions, 18 

the lacrimal duct because the tip of silicone tube is (58.1%) was successfully treated by the nunchaku style 

closed. ' 5 silicone tube of the present invention. Out of 8 adult- 

Next, cases No, 1-3 treated successfully by the em- canaHc^lar obstruct^ 100 % of success rate was 

bodiment in FIG. 17 will be shown. g^byihtww^i^ftane. 

Gnu^c™ l Out of 2 cases with canalicular and nasolacrimal duct 

iwr oLi w^ ^•tt«,i ft r «i^n^««. ^ A ^«Vrht obstructions, one case (50% ) was successful There- 

Ujjer and lower canalicular obstrurfonsin the right J0 fofe> oat ^ 41 a ^ ^ (65.9%) was successful and the 

aide. Main complaint of severe epiphora during the past ^ 8UCOe8S escaped major surgical interven- 
20 years. With severe epiphora, the right eye is blurred 

occasionally. The present invention was applied to the j claim: 

patient On the 2nd postoperative day, epiphora, began t A device for intubation of the lacrimal duct corn- 
to decrease. On the 6th postoperative day, it became 15 prising: 

normal in spite of existence of silicone tube. On the 13th a flexible tube having a pair of cuts permitting inser- 

postoperative day, silicone tube was removed. But dur- tion of probes, said flexible tube having a length of 

ing the past days, silicone tube did not come out Four 50-120 mm, said flexible tube including a central, 

months after the operation, patency of the lacrimal duct thinner soft s eg m e n t and a pair of tubular segments 

was gained and the lacrimal state was completely nor- 20 depending from the ends of said soft segment, each 



of said tubular segments having an outside diameter 
Case No. 2 significantly larger than the outside diameter of 



Nasolacrimal duct obstruction in the left side. On the said soft segment, and having a free end which is 

postoperative day, epiphora completely disappeared. ^ Qf ^ pottkm presenting a 

. , . . smooth tapered surface extending from the outer dr- 

Natolacrnnal duct obstruction in the right side. The ^ cumferemjeof one of said tubular segments onto the 

present invention was applied. After removing the sOi- surf ace of said soft se gment 

cone tube, the lacrimal duct was ^obstructed and 3. The device of claim 2 wherein each of said sloping 

epiphora reoccured. Silicone i n t u b a tio n was performed surface portions is formed of a silicone glue applied 

again in the same way. On the 2nd postoperative day around an end of said soft segment and abutting an end 

epiphora decreased conspicuously resulting in complete 35 of a tubular segment 

healing at the present time. 4. The device of claim 3 wherein said flexible tube is 

Next, cases No. 4-6 treated successfully by the sax- a total length of 50-100 mm. 

cone tubes of the present invention (FIGS. 6-16) will be 5. The device of claim 1 wherein the center of said 

explained. length of flexible tube is marked. 

Case No, 4 40 6. The device of claim 1 wherein said small cuts run 

A child with nasolacrimal duct obstruction in die parallel to the length of the flexible tube, 

right side. The child was unsuccessfully treated by sev- 7. The device of claim 1 wherein said free ends have 

era! other hospitals. Silicone tube as in FIG. 13 was * < ? n j? 1 # _ . __ fl . " . 

quickly inserted and removed 2 weeks after the opera- 8. The device of 1 wherem »id ^ of flec- 
tion, resuhmc in cood success. 45 ble tube, inclusive of said thinner soft segment and said 

CaseNoli harder tubular segments has a unitary, single-piece con- 

A young adult man with upper and lower canalicular 8tt Q K ?^ 1 ^s^ of data 1 wntrtm ftdi of said tab" 1 ** 

rtstrcctkm in the left side. B«»uMofsev«e epiphora, KffXiaits „ lc$$ feeble (ban said soft segment 

he got unsound mind and decreased desire for labour. ^ 1Q device of daim 1 wherein said soft segment 

The opening of the common canaficulus was made and u.u^ ftf orudn mm VnH ~»rh nf «dd tnhnlar t*$- 

from it, silicone tube as in FIG. 15 was inserted. Three ments has a length of 15-50 mm. 

months after the operation, the new opening for the H The device of data lwherem said soft segment is 

lacrimal duct was created and epiphora decreased con- ft TK> ^ 

spicuously, resulting in having sound mind and desire 35 12. The device of claim 1 wherein said soft segment is 

for labour. tubular. 

Case No. 6 13. The device, of claim 1 wherein said length of 

Dry eye. Intubation of nunchaku style silicone tube as flexible tube is made of silicone. 

in FIG. 6 was carried out The foUowing day, tear • • • • • 

«0 
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recently, punctal plugs nude from plastic materials are 

APPARATUS FOR INTUBATION OF LACRIMAL inserted into the puncta. FreemawTs punctal plug 
DRAINAGE PATHWAY (Freemann JM: Trans Am Acad Ophthalmol Otolaryn- 

gol 79: 874-*79, 1975) is well known. If there is no 
FIELD OF THE INVENTION 5 problem caused by the punctal plug insertion, punctal 

TTus invention relates to an apparatus for intubation 

of^^^^^^l^^ ^^ ^oX^nd owing tLe procc- 
ments of lacnmal duct obstruction and dry eye. ^epirtaxb and bone fractures of the inferior nasal 

PRIOR ART 10 concha sometimes occur. It is not rare that it takes a lot 

As shown in FIG. I the lacrimal duct consist, of the of to re^e^ pr^ 
upper punctum II, lower punctual 12, upper canaticu- retrieval is Impossible, Especially, in babies. " » very 
luYu. loW canaliculus ^common canaWulus 15. diflicult to retrieve the probe from the nostnl for the 
tacrimal sac 16 and nasolacrimal duct 17. The nasolac- treatment of the lacrimal duct obstruction. Previous 
rimal duct 17 opens into the inferior nasal meatus in the 15 silicone tubes are uniform in thickness over their total 
nasal cavity. The length between the puncta and the length, and because of their elasticity, the silicone tubes 
lower end of the nasolacrimal duct is different from cannot form a narrow U-shape. Therefore, a conven- 
person to person and ranges between 33 and 45 mm tional silicone tube is not stable in the lacrimal duct and 
(average 38 mm). For example, see Kurihasfai et al: bit ft is not rare that the silicone tube migrates from the 
Ophthalmol 15:411-416, 1991. Any obstruction in the 20 puncta after intubation. In the prior art, both ends of 
lacrimal duct induces epiphora which annoys patients silicone tube which extend through tbe upper and lower 
very much. On the other hand, dry eye a induced by puncta are fastened in the nasal cavity by knotting, and 
deficiency of tears which are secreted from the lacrimal if a child were to move the exposed tube, retrograde 
gland 19, resulting in feeling a dry sensation in the eyes, migration of the knots 30 into the lacrimal sac 16 could 
asthenopia, feeling of an adhesion sensation and so on, 25 occur as in FIG. 5, resulting in difficulty of removing 
which are also annoyances as is epiphora. In conven- tAe cute. 

tional methods of treatment of lacrimal duct obstruc- Kraft et al (Kraft et ah Am. I. Ophthalmol 94: 
tion, major surgery is performed with skin incision on 290-29S, 1982) and Psflas et al (Psilas et al: Dacriology 
the face to expose the bone surface of the frontal pro- News No 1; 23, 1992) reported high success rates of 
cess of the maxilla, followed by creating the bony open- *> jaiconc intubation by conventional methods for lack- 
ing. On tbe other hand, asinpievious ipcthofcof tieat- ^ duct obstroction which are 80.3% and 78% respec- 
ment of lacrimal duct obstruction, smcoueintubanon ^ . However, generally, major surgical intervene 
methods are ato formed and their usefulness has tions such as dacryccystorhixiostomy are performed 
been coinlrmeiln nUcone • „ immediately without resorting to silicone intubation, 

cow tube -introdnc^ 35 T^re^ btu^c^thetetthatUis very difficult to 

after ikc^ to j^t ^ ^ ^ ^ ta ^ inferior nieatus m con- 

rf!^^K P K^^ ventkmal silicone intubation methods. Provision of a 

for ^^^^^^^^^^ simple silicone intubation method without the difficult 
TSf- ttfc!2& ^^^JSmSZ 40 procedure, would allow all doctors to perform a 
^X^S £ smconVh^bation before resorting to major surgical 

r^l^^^J^^^^^^ Patent intervention, and many patients would be cured merely 

by the silicone intubation, resulting in avoidance of 

meSo?^ ^ ^™ ° f «5 *t 

shoTin FIGS. 2 and 3. Sobes 20, 21 which serve as 4 5 ^^^^^^^"J^^^ 

guides, are connected with respective ends 22, 23 of COme OUt ° TXh ' ^ 

siUcone tube 24, 25, 26. The probe 20 is introduced into «P» « "* inscmon - 

the inferior nasal meatus from the lower punctum 12 via SUMMARY OF THE INVENTION 
the lower canaliculus 14. common canaliculus 15, lacri- , , _ . _ « 
maJ «^ 16, duct 17. The bulbous tip 27 SO In the apparatus fhr tatubanon of the present inven- 
oTthe probe is then caught by the hook 29 which is *m, one or both endW of the sihcone tube is sharp 
insert through-the nostril 18. The silicone tube 24 pointed and closed. *f^^^^^^ 
which is secured to it, is drawn into the tacrimal duct by *ncone ^e * pinner. In the preferred embodiments of 
pulling it from the inferior nasal meatus. In the same this invention, the apparatus for intubation of the lacn- 
way, the other side 25 of the silicone tube is drawn into 55 mal duct consuls of a prescribed length soft tube and a 
the lacrimal duct by pulling the bulbous up 28 of the pair of probes which are inserted into both sides of the 
probe using the hook 29 to intubate as shown in FIG. 3. tube through a small cut. Both ends of the tube are 
Both probes are removed and both sides 24, 25 of the sharp-pointed and closed and the tube consists of a 
silicone tube are fastened together in the nasal cavity as central, thinner and softer tube or rod, and bilateral 
shown in FIG. 4. After silicone intubation the central 60 thicker and harder tubes. It is desirable that the middle 
pan 26 of silicone tube appears between the upper and point of the central segment of the tube be marked. A 
lower puncta. Other previous methods are similar in the pair of probes are introduced into the bilateral thicker 
point that a silicone tube is drawn into the lacrimal duct and harder segments until they abut respective tips of 
by pulling probes from the inferior nasal meatus. For the tube, through the small cuts which are made parallel 
the treatment of dry eye, occlusion of the upper and 65 to the segments. Both ends of the tube are sharp- 
lower puncta 11, 12 is performed by cautery to prevent pointed, conical in shape and dosed. Joints between the 
tears from going to the lacrimal duct. After the occiu- central thinner segment and the end thicker segments 
sion by cautery, epiphora sometimes occurs. Therefore, have a gentle slope. In another embodiment of the pres- 
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em invention, the intubation apparatus is a one piece 
tube which consists of the central thinner and softer 
tube or rod and the terminal thicker and harder tubes 
without any connecting joints. This Utter embodiment 
also has both ends sharp-pointed, conical in shape and 
closed. A tube which consists of only the thicker and 
harder tube with a sharp pointed tip in conical shape 
can be made. 

A tube which consists of only the thicker and harder 
tube or rod with one sharp-pointed tip in conical shape 
and with the other end bulbous, like the bulbous tip of 
a match, can be made. 

Unlike prior art devices, the apparatus for intubation 
according to the present invention, does not require a 
difficult nasal procedure at all, thus enabling a short 
operating time and placing only a small burden on pa- 
tients. The central segment of tube in the present inven- 
tion is thinner and softer. Therefore, die tube cam be 
formed into a narrow U-shape which makes the tube 
stable in the lacrimal duct without easy migration. Be- 
cause patients feel small pain, it is easy to re-operate if 
the first operation ends in failure. Because no knotting 
of the silicone tube in the nasal cavity is required, there 
b no problem of retrograde migration into the lacrimal 
sac thus avoiding the difficulty in removal if migration 
should occur. Although h is easy to insert the intubation 
device of the present invention into the lacrimal duct 



FIG. 8 is a lateral view showing yet another embodi- 
ment of the apparatus for intubation of the present in- 
vention. 

FIG. 9 is a perspective view showing the state of the 
3 intubation device of the present invention at the time of 
operation. 

RG. 10 is a schematic diagram showing the method 
of intubation using the apparatus for intubation of the 
present invention. 
10 FIG. 11 is a lateral view of another embodiment of 
the apparatus for intubation of the present invention. 

FIG. 12 is a perspective view showing the state of the 
intubation device of the present invention at the time of 
operation. 

IS FIG. 13 is a schematic diagram showing the method 
of intubation using the apparatus for intubation of the 
present invention. 

FIG. 14 is a lateral view of another embodiment of 
the apparatus for intubation of the present invention. 
20 FIG. 15 is a lateral view of the apparatus for intuba- 
tion of the present invention. 

FIG. 16 is a schematic diagram showing the intuba- 
tion device of FIG. 14 in place. 
FIG. 17 is a schematic lateral view showing the di- 
25 mensions of another embodiment of an intubation de- 
vice of the present invention. 

FIG. 18 is a perspective view showing the state of the 
embodiment of FIG. 17 at the time of operation. 
FIG. 19 ha schematic diagram showing the embodi- 



and easy to remove it, it is not easily dislocated during ^ ^ ^ ^ ^ m ^ ^ ^ _ ^ 
the intubation period. If the middle point erf the central w m ^Qf^^^^^^^^ 
thinner segment of the present invention a marked, it n 1 
easy to confirm if the tube is intubated correctly or not 
A one piece tube without any connecting joints is better 
because there is no danger of separation at the joints. 
Gentle transitions between the thicker segments and 
thinner segment of the tube, reduce stimulation of the 
cornea by the cut edges of the thicker tube if migration 
should occur. 
The small cuts formed parallel m the thicker tube do 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hie procedures of intubation using several embodi- 
ed the present invention will be explained. The 
apparatus for i ntuba t i on shown in FIGS. 6\ 7 and 8 is a 
50 to 120 mm tube which consists of the central thinner 
and softer segment 20 to 40 mm in length and thicker 
and harder end pieces which are sharp-pointed and 



not break the tube. Furthermore, the tube with sharp- 40 c io$ed. Thus, the tube of the present invention resem- 
pointed tips in conical shape can be easily intubated into 
the lacrimal duct from the puncta after punctal dilation 
with a punctal dilator only, without punctal incision. 

Using this tube, intubation into the lacrimal duct can 
be performed more easily, which fact enables doctors to 45 
do intubations routinely, before resorting to major sur- 
gical interventions and 60 to 80% of patients are consid- 
ered to be cured by this simple treatment, without re- 
sorting to major surgery. This is a big help to patients 



bles a nnnchakn, which is used by Chinese martial art 
practitioners. 

The nunchatai consists of two wooden sticks con- 
nected to each other by a chain. 

The plastic tube used in the present invention should 
be substantially non-stimulating and nontoxic to a living 
body. From this point of view, safety of silicone tube is 
established. So silicone tube is appropriate and a combi- 
nation of a silicone tube 0.9-1 2 mm OD and 0.5-0.7 mm 



with lacrimal obstruction. Furthermore, the present so ID wT&r silicone tubes 0.5-0.7 mm OD and 0.3-0.5 mm 



invention resembling a nunchaku can be used for pa- 
tients with dry eye. The. nunchaku— style tube_ts_not 
easily dislocated compared to the punctal plug. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of the lacrimal duct. 
FIG. 2 is a schematic diagram of a prior art device. 
FIG. 3 is a schematic diagram showing the method of 
the prior art. 



ID is most preferred. 

_ As shown in FIGS. 8, 9 and 10, both sides 40, 41 of_ 
the thinner tube (0.5-0.7 mm OD, 0.3-0.5 mm ID and 
20-40 mm in length) are connected with the thicker 
55 tubes (0.9-1.2 mm OD, 0.5-0.7 mm ID and 15-50 mm in 
length) 42, 43. 

The tube 42 and tube 43 are almost the same in length. 
Two millimeter end lengths of the thinner tube are 
inserted into the thicker tube for connection. Therefore, 
FIG. 4 i$ a schematic diagram showing knotting in 60 the jointed portions 45, 46 are 2 mm in length and are 



the method of the prior art. 

FIG. 5 is a schematic diagram showing a problem in 
the prior art. 

FIG. 6 is a lateral view showing an embodiment of 
the apparatus for intubation of the present invention. 

FIG. 7 is a lateral view showing another embodiment 
of the apparatus for intubation of the apparatus for 
intubation of the present invention. 
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fixed in place by silicone glue. The tips 47, 48 of the 
thicker tubes are sharp-pointed and closed. To close 2 
mm end lengths of the tubes, rod of a diameter equal to 
the inner diameter of the tubes is inserted into the tubes 
with a silastic adhesive. Thus, the inner space of the 2 
mm of the tips of the tube are completely sealed with 
silicone, and diagonally cut to taper the closed ends 47, 
48. 
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Small cuts 0.5 mm in length 49, 50 for admitting the thinner tad thicker legments arc gently sloped with- 
probes 0.4 mm in diameter, are formed in the thicker out any steps as shown in FIG. 7. 
tubes parallel to the tubes. If the small cuts are applied Aa shown in FIG. 9, the tube equipped with probes in 
perpendicularly to the tubes, the tubes may be broken advance a more convenient As shown in FIG. 10, the 
during operation. The positions of the small cuts are 10 5 above nunchaku style structure b suitable for intubation 
to 45 mm from the tips of the thicker tubes and one into the lacrimal duct from the upper and tower puncta. 
small cut is provided at the middle point 50 and another As shown in FIG. 13, intubation from the upper punc- 
one close to the Joints 49 to make intubation into the turn (or lower punctual) is also a useful method for the 
lacrimal duct easier using probes inserted through these treatment of lacrimal duct obstruction. In this method, 
small cuts. Markings c or re sp onding to the positions of 10 as shown in FIG. It, the thicker segment 43 only, 
the small cuts make it easier to locate the small cuts. shown in FIGS. 7 and 8, is used and the tip 54 is simi- 

Thus, a tube having a total length of 50-120 mm is larly sharp-pointed, conical m shape and closed, 
made. When it is inserted from the upper punctum 11, the 

If the central thinner tube is 25-40 mm, the end-piece probe 63 is inserted into the tube 43 up to the tip 54 and 
thicker tubes should be 15-30" mm in length for easy 15 the tube 43 enclosing the probe 63 is introduced into the 
intubation, resulting in a total length of 70-100 mm. The lacrimal duct 

total length of the tube is 100-120 mm for adults and After the tube is inserted, only the probe 63 is re- 
70-100 mm for children. moved and die end of the tube is fixed with 7 - 0 nylon 

The length and thickness of the tube depend on the thread 64, 65 (FIG. 13). If the upper and lower canalic- 
length of the lacrimal duct and size of the inner space of 30 uli 13, 14 are cicatrized as shown in FIG. 16, the cotn- 
the individual lacrimal ducts. A tube of the present mon canaliculus 15 b opened and silicone tubes or rod 
invention having a total length of 105 mm, which con- as shown in FIGS. 14, 15 and 16, looking like a match 
sistsof the central thinner segment 064 mm m thickness with s bulbous tip, are inserted. The tube in this style is 
and 25 mm in length, aad the terminal thicker segments, made from the thicker segment of the previously de- 
0.94 nun in thickness and 40 mm m length, is moat fine* 25 scribed embodiments and one end 47 is closed and the 
quently used For the treatment of dry eye. two thinner other end 55 is bulbous like a match. As shown in FIG. 
embodiments of the present invention or one thicker 14> a tube with an end which has a sharp-pointed, coni- 
embodiment of the present invention are used effeo- cal m shape and closed tip 54 is also excellent. Rod 56 of 
lively. the same style in which one end is sharp-pointed and the 

In order that the placement of the tube is stable in the 30 other end is bulbous b sbo useful (FIG. 15). 
lacrimal duct, it is important that the central segment of All of the embodiments of the present inventions »re 
the tube is thinner and softer. Not only the tube 0.5-0.7 used under local or general anesthesia Using an operat- 
mm OD above mentioned, but also rod 0.5-0.7 mm in ing microscope the intubation operation can be simply 
diameter without an interior passage is useful for the carried out for almost all patients under local anesthesia, 
central se gment 35 The intubation method of the present invention will 

The middle point 44 of the central thinner segment is be explained with reference to FIGS. 6, 7, 8, 9 and 10 as 
marked. It is good for this marking to use a mark per se follows. ^ 
or to tk around the middle point of tube with a 9 - 0 One closed end (47 or 53) of the tube is inserted from 
nylon. The central thinner segment is transparent or the lower punctum 12. Like previous methods, before 
white, an d the end thicker segment! most he transparent 40 the insertion of the tube, obstructed segment(i) of the 
to enable the user to see the position of the probe in- lacrimal duct are opened by iinxrtion of probe. As in the 
serted into it previous methods, the puncta are dilated by punctnl 

The mark 44m the middle pointof the central thinner mcision at their lateral wall or using a punctal dilator, 
segment makes it possible to see if the tube is correctly As shown in FIO. 9, one end (47 or 53) of the tube 40, 
positioned or not. If it is correctly inserted, the mark 44 45 42 enclosing the probe 0.4 mm in diameter 61 is intro- 
exisu between the upper and lower puncta. If it is not duced through the small cut 49 up to the tip (47 or 53) 
correctly inserted, the mark 44 is invisible. of the tube 42 and is pushed into the inferior nasal mea- 

Once the tube is correctly inserted, displacement of tus from the lower punctum 12 via the lower canalicu- 
the tube is rare. If displacement of the tube should oc- lus 14, common canalicul u s 15, lacrimal sac 16 and 
cur, and the step- like junctions 45, 46 enter between the 50 nasolacrimal duct 17. FIG. 10 shows the postoperative 
upper and lower puncta, the patient will feel ocular pain state of the device of the present invention inserted into 
due to stimulation by the cut edge of the thicker tube at the lacrimal duct The mark 44 at the middle point of 
the junctions with the central thinner segment. As- the central thinner tube 40, 41 of the present invention 
shown in FIG. 7, it is better to make slopes 51, 52, appears between the upper and lower puncta. As men- 
avoiding steps at the junctions in order not to stimulate 55 tioned above, there is no difficult procedure in the nasal 
the cornea. The sloped portions 51, 52 can be made by cavity with the present invention. The silicone tube can 
spreading silicone glue at the steps. remain in the lacrimal duct for a long time because it is 

As shown in FIG. 7, if both ends S3, 54 of the device non-stimulating and nontoxic to a living body. The 
of the present invention are sharp-pointed and conical device of the present invention can be easily removed 
in shape, they are more easily inserted through the 60 by pulling the middle point 44 of the central thinner 
lacrimal puncta. segment, which appears between the upper punctum 11 

It is very rare that the junctions 45, 46 separate. How- and lower punctum 11, using forceps, 
ever, as shown in FIG. 8, a one piece tube without any The intubation method using another embodiment of 
junctions which consists of the central thinner segments the intubation device wfll be explained as follows 
40, 41 of tube or rod and the bilateral thicker segments 65 (FIGS. 11, 12 and 13). 

42, 43 of tube is best. As shown in FIG. 12, the tube 43 enclosing the probe 

In FIG. 8, both ends 53, 54 arc sharp-pointed, conical 63, inserted to the closed end 54 which is sharp-pointed 
in shape and closed, and the junctions 51, 52 between and conical in shape a introduced into the lacrimal duct 
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from the upper punctual 11 into the inferior nasal mea- same in length. Two millimeter end portions of the 
tus via the upper canaliculus 13, common canaliculus thinner tube are inserted into the thicker tube tor con- 
15 lacrimal sac 16* nasolacrimal duct 17 as in FIG. 13. nection. Therefore, the jointed portions 77, 78 are 2 mm 
After this, the other end of the tube is fixed at the upper in length and the joints are fixed by silicone glue, 
punctum and the upper canaliculus with 7 - 0 nylon to 5 The tips 75, 76 of the thicker silicone tube are sharp- 
prevent dislocation of the tube. One side of the 7 - 0 pointed and closed, that is, a rod of the same diameter as 
nylon secured to the other end of the tube is drawn out the inner diameter of the silicone tubes, is inserted into 
from the upper punctum, and the other side at the 7 . 0 2 mm of the tip of the tubes with silicone glue. Thus, the 
nylon is drawn out penetrating through the upper cana* inner space of 2 ram of the ends of the tube are conv 
ticulus. Both sides of the 7 - 0 nylon are then fastened 10 pietely sealed with silicone, and diagonally cut to taper 
together making a knot 64. the dps to make the sharp-pointed and closed ends 75, 

By pulling the 7 - 0 nylon, the tube can be removed 76. To insert a metal probe 0.4 mm or less in diameter 
from the upper punctum 11. The fixation by the 7 - 0 mto the thicker tube, small cuts 79, 80 are provided. The 
nylon only is not sufficient to fix the tube, so both sides position of the small cuts are 10 to 30 mm from the tips 
of one more 7 - 0 nylon penetrating through the tube IS of the thicker tubes. Thus, a total length of 50- 120 mm 
enter through the upper canaliculus and both sides are silicone tube is made. If the central thinner segment is 
fastened together by making a knot at the surfcee of skin 25-40 mm, the end thicker tubes should be 15-30 mm in 
at the most medial portion of the upper lid. length, resulting in a total length of 70-100 mm. 

In the same way, the method in which the tube 43 is Regarding the total length of the devices of the pres- 
placed in the lacrimal duct from the lower punctum 12 20 ^ mve ntion, 100-120 mm is appropriate for adult- 
and fixed in place using 7 - 0 ny km is also useful, but the nasolacrimal duct obstruction and 70-100 mm is ap- 
method of intubation from the upper punctum is easier. propru ae for chikS-nasolacrimal duct obstruction. The 

Next, a method using another embodiment of the length and thickness of the silicone tube depend on the 
device will be explained using FIGS. 14-16. As shown length and size of the inner space of the individual lacri- 
in FIO. 16, in cases with the upper 13 and lower 14 25 m J dMtMm 

canalicular obstructed with cicatrices, the method is A tQtM ^ length of 50-100 mm is appropriate for cauc- 
used to give life to the remaining common canaliculus UcuUr obstruction in adults and children, For children, 
15. Under an operating mkroscope, the opening of the thinncr oncs m used. In the embodiment shown in 
common canaliculus 15 is exposed and the tube or rod „ m OR ier to remain stable in the lacrimal duct, 
shown in FIGS. 14, 15 and 16 is introduced fromthe 30 ^ central segment of the silicone 

opening of the common canaliculus. As the other end is tube is thinner and softer. Not only the silicone tube 
bulbous like a match, the tube or rod dom not dislocate. 05 a 7 „ 0D above mentioned but also soft rod 
Therefore it is easy to remove it It has tec* cooiirmed without interior space is useful 

by the inventor in plural cases that tears flow mto the ^ central segment 

lacrimal duct by creating an opening m the remaining 35 embodiment in FIG 17 is preferably used under 

common canaliculus. loc4 i or aeneral nnrm Trnk, and one closed end of the 

IfallofthecaMlicuiar^ *^ mtroduced from the lower punctum 12. 

ingoftheiacrinialsacisexi^ ^ faDr^us^hods, before insertion of the tube, 

the tube resembung a match b ^ ££u5£^ 

thicker sibcone tube of 1 75 mm OD * 40 insertion of probe(s) (a thin metal stick). As in previous 

match as shown m FIGS 14,15 and 16, a also usefiiLIn tifitemot the opening of the puncta, incision 

° JS^S-EI be suraly introduced inU> ^'^^J^n^ 

^F^mcS.T^bodHn^ will be explained. -*«*y (.he inferior meat^) f TO » the bwe r 

As ^UnFIOir a silicone tube *M2oWin 50 P™c'um vu the lower canaliculus, lacrimal sac and 

lenzth in which the central segment 20-40 mm is thin- nasolacrimal duct . 

nTr anT^r and both endfare sharp-pointed and After this, the probe 8 only a then removed and 

-ctoseTis usS Man apparatu, to tr«Uacnmal duct silicone tube 72 i, left m phtce. Next, the other s.de of 

^lm££*£^P^ «be used for the ~ «Ucone 

embodiment of FIO. 17. it is important «o select one 53 after die P"or «sert«^ » <^P»*»»" B tZ^ZZ 

which is substantially non-stimulating and non-toxic to (metal probe) from ^ W*P»c«n iL^wXf 

tt.#. H«m of the eve and a livinn body. punctum is also dilated by incision of the lateral wall of 

F^ tto^ appropriate be- the punctum and/or insertion of a punctal dibtor SUi- 
cause its safety* already established in the treatment of cone tube 73 enclosing probe 83 1 which is inserted into 

lacrimal duct castration, and above all, the combine 60 the thicker silicone tube through a small cut 80 at the 

lion of silicone tube 0.<M .2 mm OD and 0.5-0.7 mm ID middle point of the thicker silicone tube, is pushed into 

with that 0.5-0.7 mm OD and 0.5-0.5 mm ID is espe- the nasal cavity (the inferior nasal meatus) from the 

cially preferred. upper punctum via the upper canaliculus, lacrimal sac 

As shown in FIG. 17, both ends of a thinner silicone and nasolacrimal duct in the same way. 
tube 74 0 5-0 7 mm OD, 0.5-0.5 mm ID and 2O-40 mm 65 FIO. 19 shows the postoperative state of the place- 
in length are connected with thicker tubes 72, 73. ment of the device of the present invention, and the 
0.9-1.2 mm OD, 0,5-0.5 mm ID and 15-50 mm in central part of the silicone tube 74 appears between the 
length. Silicone tube 72 and silicone tube 73 are the upper punctum 11 and lower punctum 12. 
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5,437,625 „ 

Because the silicone tube is nowtimuUiiiig and non- day, tear tccumulation was observed In the right eye, 
to^Tlivuig body, it can be left in place for a long and the feeling of dryness in the right eye £«ea*d 
titne! TTie dtomtt^ can be easily removed by pulling Out of 31 adult-^lacnmal i^ct obstrucuons, 18 
iTce^ pa^oT^^er silicone tube 74 which (58.1%) were successfully treated by the nunchaku 
^ between the upper punctum 11 and lower nunc- 5 style silicone tube of the present mvrntion. Out of 8 
£H? u^1orc^ P S central part of the sificone adult-canalicular <*^™*™*J** 
^istb^axui^ was gained by the nunchaku style^ne^0^^2 

a narrow U-shape, resulting in stability in the lacrimal cases with canalicular and aas^i^j^tc^- 
duct Furthermore, the silicone tube can be reliably dons, one case (50*) was success^. Therefore, out of 
Jus^ n^^u^ duct because the tip of silicone 10 41 cases, 27 (65.9%) were *uc^ a^ patients 
tube is closed. with success escaped major surgical interventions. 

Next, cases No. 1-13 treated successfully by the dc- I claim: 
vice of the embodiment in FIG. 17 wiD be described 1. A device for intubation of the lacrimal duct corn- 

Case No. I. Upper and lower canalicular obstructions in prising: 

the right side. Main complaint was of severe epiphora 15 a flexible tube having a pair of cuts permitting inser- 
over the past 20 years. With severe epiphora, the right tion of probes, said flexible tube having a length of 

eyfb blurred occasionally. Hie devkeof the present 50-120 mm, said flexible tube including a centra^ 

invention was implanted in the patient On the 2nd thinner soft segment and a parr of tubular segment 

postoperative day, epiphora began to decrease. On the depending from the ends of said soft semnent, each 

^^o^uve (fay, it becamVnormal in spite of the 20 o f said tubular segments ha ving an outside **meter 
presence of the silicone tube. On the 1 3th postoperative sigmficanUy larger than the dumeter of 

day, the silicone tube was removed. But during the said soft segment, and having a free end which is 

previous days, silicone tube did not come out Four shaip-pomted ^ Mt . ftrnfwiifl 

mc^ after the operation, patency X The device of claim 1 wherein the exterior of said 

was gained and the lacrimal sUte was completely nor- 25 length of flexible tube includes sloping surface portions 
^ Joining said soft segment with said tubular segments, 

Case No. 2. Nasolacrimal duct obstruction In the left each of said sloping surface portions presenting a 
side. On the 7th postoperative day after incantation of smooth tapered surface extending from the outer cir- 
the device of the present invention, the silicone tube cumference of one of said tubular segments onto the 
was removed. The following day after the removal, 30 surface of said soft segment 

eSh^^peared!o^l44& postoperative day, 3. The device of claim 2 wherein each of said sloping 
^^^^^^ surface P°*ombform^^ 

<^NaTNasolacrimal duct obstruction in the right arc^mdanendofsaid sc* segmem and abutting an end 
side. The present invention was applied. After remov- of a tubular segment 

mTthe sSe tube, the lacriSnTduct was re- 35 4. The device of claim 3 wherein said flexible tube a 
obstructed and epiphora reoccur a total length of 50-100 mm. 

was performed a^m the same way. On the ^ 5. The device of claim 1 wherein the corner of said 

operative day epiphora decreased conspicuously result- length of flexible tube is marked, 
u^comple^healm^ 6. The device of claim 1 wherein said small cuts run 

Next, CaseTNa 4-6 treated successfully by the sUi- 40 parallel to the length of the flexibk tube, 
cone tubes of the present invention (FIOS. 6-16) will be 7. The device of claim I wherein said free ends have 
described. a corneal shape. 

No 4 A child with nasolacrimal duct obstruction 8. The device of claim 1 wherein said length wj 1 **?' 



in the right side. The child was unsuccessfully treated ble tube, inclusive of said thinner soft segment and said 

by several other hospitals. A silicone tube as shown in 45 harder tubular segments has a unitary, single-piece con- 

FIG. 13 was quickly inserted and removed 2 weeks struction. . 

lit* the operation, resulting in good success. 9. The device of claim 1 wherein each of said tubular 

Case No. 5. A young adult man with upper and lower segments is less flexible than sard soft segment 

canalicular obstruction in the left side. Because of se- 10. The device of claim 1 wberem said soft segment 

vere epiphora, he was unsound of mind and had a de- 50 has a length of 20-40 mm and each of said tubular seg- 

creased desire for labor. The opening of the common ments has a length of 15-50 mm. 

canaliculus was made and through it the silicone tube IL The device of claim 1 wherein said soft segment is 

as in FIG. 15 was inserted. Three months after the oper- a solid rod: - - - 

ation, the new opening for the lacrimal duct was ere- 12. The device of claim 1 wherein said soft segment is 
ated and epiphora decreased conspicuously, resulting in 55 tubular. 

sound mind and a desire for labor. 13. The device of claim 1 wherein said length of 

Case No. 6l Dry eye. Intubation of nunchaku style sili- flexible tube is made of silicone, 
cone tube as in FIO. 6 was carried out. The following 



60 



65 



03/30/2004, EAST Version: 1.4.1 



